Treatment of Primary Immunodeficiency
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Bone Marrow Transplants
The clinical features of severe combined immunodeficiency are failure to thrive, diarrhoea, cough with signs of thrush, morbiliform rashes and systemic infections within the first 3 months. Immunological features are determined in B lymphocytes by absence of lymphocytes bearing immunoglobulin surface markers and subnormal levels of IgA and 1gM immunoglobulins. T cell deficiency is evidenced by absence of cells forming rosettes with sheep red cells, poor responsiveness to PHA and to allogeneic lymphocytes.
Case Reports
Case 1 T D, now aged 4 years. This case has been published in detail (reported as 'C P ', Yamamura et al. 1972 ).
The patient is now very well, having successfully withstood an attack of chickenpox in August 1974 (see Fig 1) . All her lymphocytes are now male, following the bone marrow graft from her brother in March 1972.
Case 2 M S (see Fig 2) , aged 4 months. Failure to thrive, vomiting after feeds, recurrent oral thrush, generalized scaly erythematous rash, persistent breathlessness and crepitations in lung fields. Found at Nottingham Children's Hospital to have immunological features in keeping with combined immunodeficiency syndrome (lymphocytes 180/mm3); the results were confirmed at the Westminster Hospital. Bone marrow transplant was performed on 18.5.72. 24.5.72: coffee-ground vomit with frequent loose stools. 25.5.72: further coffee-ground vomit, melmna stools; he died a few hours later.
Post-mortem examination: 0.5 cm ulcer in first part of duodenum, with a small blood vessel at base of ulcer (Curling's ulcer). The thymus was extremely hypoplastic and there was a confluent pneumonia.
Case 3 M P, born 8.3.72. Aged 3 months, he was admitted to hospital with chronic intractable respiratory symptoms and thrush; aged 4 months, developed diarrhoea and vomiting. Immunological investigation showed hypogammaglobulinaemia with marked reduction of IgG, IgA, IgM immunoglobulins, with absent lymphocyte transformation; lymphocytes 1600/mm3. Tissue typing and mixed lymphocyte reaction showed his father's cells to be compatible with those of M P and on 29.8.72 bone marrow transplant was performed. 6.9.72: widespread macular rash, vomiting, eosinophils 8 %. It was considered he had an acute graft-host reaction and he was given methotrexate clotrimazole for oral thrush, and neomycin to sterilize the gut. The macular rash continued for the next few days, but general condition-remained satisfactory. 9.9.72: further dose of methotrexate 10.9.72: clotrimazole stopped and amphotericin B given instead.
On 19.9.72 (three weeks after the graft) eosinophils were 37%, reticulocytes 4.6%, suggesting 'good take of graft'. On 21.9.72 the stools were formed and he gained weight; on the same day (one month after graft) he suddenly became jaundiced, with pale stools and dark urine, but appeared generally well. Bilirubin 5.0 mg/100 ml, alkaline phosphatase 90 K-A units, SGOT 1000 iu. IgG now 510 (initially<200 ), IgA 110 (<30), IgM 185 (<15) mg/100 ml. On 4.10.74 Australia antigen in both father and son were negative. Tests showed only a slight degree of C3 conversion. He remained jaundiced and liver and spleen became palpable. Discharged on 1.11.72 (two months after graft), although liver and spleen remained enlarged. Lymphocyte transformation 40 % of normal. 21.3.73: at routine outpatient appointments his parents drew attention to yellow streaks on his hands, clinically resembling xanthomata (Fig 3) . Total cholesterol 13.52 mg/100 ml. He was thought to have hyperlipoproteinmmia, class B (Dr J P Billimoria) and was given cholestyramine chloride. Liver biopsy (Dr Roger Williams) showed slight dilatation of biliary tract and an inflammatory infiltrate of lymphocytes and polymorphs, consistent with mild hepatitis.
Fig 3 Case 3 Xanthomata following bone marrow transplant
He has kept well and the only abnormal physical sign is a palpable firm spleen. On 8.10.74 total cholesterol was 125 mg/100 ml. On 14.11.74 lymphocyte transformation showed a low but normal response to PHA, normal responses to candida immunogen and pooled lymphocytes, no response to father's lymphocytes. On 19.11.74 immunoglobulin estimations showed: IgG 975, IgA 486, IgM 673, IgD 75 mg/100 ml, and IgE 37 iu/ml. T lymphocytes with sheep red blood cells rosetting 1234/mm3 (normal 470-1800), 'unmarked lymphocytes' 470 (a normal result). His weight is on the 75th percentile and his height on the 50th; he appears well.
These encouraging results are associated with a considerable amount of specialized therapy, before and after transplants, and would have been impossible without the skill and devotion of house physicians, registrars and nursing staff. 
Role of Thymus Grafting in Treatment of Immunodeficiency
In 1960 at a symposium (Ciba 1960) of worldrenowned immunologists, no particular mention was made of the thymus, and they were reluctant to accept its role in immunity. Within a year, Miller (1961) discovered that thymectomized mice died of infection and a wasting disease. By placing the thymus in a millipore filter in the subcutaneous tissue of the mouse, partial reconstitution of the immune defect was effected (Osoba & Miller 1963) . Elders et al. (1968) 
